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1. AIMS OF 1981 EXPERI~ffiNTAL WORK 
(i) Sulphur nutrition 
(1) To identify from soil and/or climatic data pasture and crop si tua-
tions responsive to sulphur fertilizer additions (current and 
potential future responses). 
(2) To generate yield and quality response data for pastures and crops 
as a function of source, rate and time of application of sulphur 
fertilizers, in year of application and in subsequent years. 
(3) To establish diagnostic criteria for sulphur deficiency in plant 
tissues. 
A predictive model for pasture and crop sulphur fertilizers requirements will 
ultimately be constructed using information gained during the course of past 
and current experimental work. 
(ii) Phosphorus and potassium nutrition of pastures 
on nigh rainfall sandy soils 
(1) To improve the phosphorus and potassium nutrition of these soils 
through more efficient plant utilization of applications of con-
ventional fertilizers. 
(2) To investigate the use of "alternative" sources of P and K with 
lower water solubilities than conventional fertilizers to: 
(a) increase efficiency of pasture utilization of applied ferti-
lizer, and 
(b) to reduce drainage water contamination by soluble fertilizer 
application (particularly phosphorus) 
(3) To provide further data for a "leaching nutrient" model. 
(iii) Soil acidity on high rainfall pastures 
(1) To obtain information on current soil pH levels and pH changes 
since clearing on the developed soils of the high rainfall areas 
(survey). 
(2) To experimentally determine the effects of current pH levels on thepro-
duction of sub clover based pasture in the region (Rates of lime 
on pasture). 
(3) To develop accurate techniques to predict and diagnose soil acidity-
related problems on soils of the region (soil, tissue tests). 
3. 
GENERAL RESULTS AND CONCLUSIONS 
A. SULPHUR - High rainfall 
1. Rates and time of application of superphosphate to pastures 
These trials have provided data on rate x time of application interactions 
on responsive sites, and further data for development of a sulphur tissue 
test on sub clover. 
Results show that an application of 20 kg/ha S (200 kg/ha superphosphate) 
prior to the break of season may not be sufficient to provide adequate sulphur 
for spring growth. 
2. Sulphur soil test calibration 
Further data has been provided for use in developing a sulphur soil test. 
1981 data is consistent with previous data, sulphur responses are confined 
to soils of both low sulphur and sulphur adsorption capacity. However, not 
all soils in this category have responded to S application and the role of 
organic sulphur mineralization requires investigation. Seasonal effects 
limiting legume growth also affect responsiveness. 
3. Sulphur on adsorbing soils receiving no current S input 
Neither two trials conducted in 1981 on soils which had received fertilizer 
for at least five years responded to applied S. Soil analysis from 1978 -80 
trials shows no rundown of sulphate sulphur, suggesting atmospheric inputs 
in high rainfall areas are sufficient. to replace leaching and product losses 
on the heavier soils. Detailed monitoring of long term experiments is re-
quired to confirm this hypothesis. 
4. Sources, rates, time of application of sulphur on pastures 
Results confirm the poor residual value of sulphate sulphur on sulphur respon-
sive soils. Sources containing elemental sulphur show greater residual, but 
ability to supply plant sulphur (oxidation to sulphate) is particle size 
dependant. Experimental work was commenced to examine the effect of particle 
size (elemental sulphur, and gypsum) on availability, but no useful results 
have been obtained to date. 











Lake Brown coarse gypsum 
Wyalkatchem fine gypsum 
Potassium sulphate 
Elemental S + superphosphate (25%S) 
Elemental S + superphosphate (45%S) 
Elemental su~phur (fine, seived particle sizes or 
ES(M) mixed particle sizes) 
ES(M) 33%, superphosphate 33%, ground phosphate rock 33%. 
Ground iron pyrites (particles <0.15 mm) 
4. 
B. SULPHUR - Low Rainfall 
1. Pasture trials 
Only one successful trial was conducted in 1981. 
A response to sulphur was obtained, but an adjacent cereal trial did not 
respond to S, at up to 200 kg/ha N. (80JE16, 80JE17). Further work is re-
quired to test high rainfall response criteria and to determine sulphur ferti-
lizer residuals on low rainfall pasture soils. 
2. Cereal trials 
Two 1981 N x 1980S rate factorial trials were conducted in 1981. Results 
showed S deficiency on a very low sulphur soil (80M09) at high N rates, but 
not on the other site (sand/clay 50 cm) which had never received fertilizer 
S. Further cropping work is planned. 
C. PHOSPHORUS 
Following demonstration of rapid leaching losses of soluble phosphorus on 
deep sands of the high rainfall areas in past work (Yeates, 1978-80, PRD 
summaries) the agronomic effectiveness of P sources with lower water solubilities 
has been investigated on these soils. 
Results to date show sources with predominantly citrate soluble P (lime super, 
calcined C grade ore, ASl mix) to be generally comparable with superphosphate 
in the year of application (though not for very early growth) and acid soluble 
P sources (ground phosphate rock) to be less effective, Limited second year 
results show the 1981 residual value of the sources used in 1980 to be better 
than superphosphate applied in 1980 on some but not all sites. 
Results show ·a very poor plant recovery of P from all sources and difficulties 
in attempting to relate plant growth to bicarb P across sources. Generally, 
low levels of bicarb P gave maximum plant growth on the sandy soils . . 
Total P analyses of so.ils are being conducted on 1981 trials to monitor P losses 
across sources. 
Sources used in 1980 and 1981 work were; 
Abrev. Source % p % of Total P as 
(Total) Water Citrate Acid 
Soluble Soluble Soluble 
Super Single superphosphate 9.1 80 14 5 
LS Lime superphosphate (50/50) 4.6 0 93 6 
ASl Super + GRP + elemental S(l) 8.9 28 67 4 
AS2 Super + GRP + elemental S(2) 13.1 14 53 34 
GRP Ground island A grade rock ( 
GRP(S) Ground island A gra~e r~ck (15. 5 0 0 100 
(particle size <0.15 mm) ( 
QRP QLD. Duchess ground A grade 
rock 14.0 0 13 87 
C-ORE Ground island C grade rock 11.2 0 0 100 
C-500 Calcined (500°C) C-ORE 13.9 0 58 42 
5 . 
D. POTASSIUM 
Potassium chloride (KCL) and sulphur coated KCL (SCK) were compared on pastures 
on high rainfall deep sands as sources of K. Plant and soil data shows little 
difference between the sources in both the year of application and in the 
following year. Comparison of 1980 and 1981 applied K shows residual value 
of applied K, on the soils on which the experiments were conducted, to be quite 
high. Residual value can be quantified from the data available. 
E. SOIL ACIDITY 
A survey was conducted which showed most soils of the high rainfall south 
coast to be moderately acid, and to have dropped in pH since original pasture 
establishment. Most old land sites did not respond to up to 8 t/ha top-
dressed lime in the year of application though pH levels were low (pH 5.0 
or less in water). 
Further soil analytical and agronomic work is planned to attempt to develop 
accurate methods to predict and diagnose both new and old land situations 
having soil acidity problems and effective methods of overcoming them. 
FURTHER DATA REQUIREMENTS (Future experimental work) 
SULPHUR 
1. Sulphur nutrition of crops and pastures in lower rainfall areas, particularly 
including 
2. Investigation of long term soil sulphur (organic and sulphate S) on sulphur 




Organic S cycling 
External S inputs (non fertilizer) 
Effects of P in depressing S adsorption 
3. Animal production functions with sulphur fertilizers. 
PHOSPHORUS, POTASSIUM AND SOIL ACIDITY 
Further data from the existing programme is to be collected and evaluated. 
NOTE: Only yield data is reported in this summary, 
is available on request. 
















Rates and time of application of sulphur as superphosphate 
to pastures, 
To generate yield response curves for applications of sulphur 
as superphosphate at three times of application (0, 6, 12 
weeks after the break of the season) to pastures in the high 
rainfall areas. 
Location Soil 
Reed, Redmond 0-25 cm grey/white sand 
>25 cm sheet laterite 
Anderson, Cuthbert 0-10 cm grey organic sand 
10->60 cm grey white fine 
sand 
··-
Turner, Narrikup 0-20 cm coarse organic sand 
>20 cm sandy gravelly clay 
··-
Turner, Narrikup 0-10 cm grey -sand 
10-60 cm white sand 
Poad, Dardanup 0-40 cm pale grey sand 
>40 cm orange clay 
Dawe, Nth Dandalup 0-60 cm sandy clay 
.>60 cm pale clay 
(Coolup sand) 
Rock Phosphate (1 t/ha) aerophos (200 kg/ha) KCL (300 kg/ha) 
(split application). 
Mowing and removal. 
7. 
79 AL 2 
RESULTS: 1. DM yield Means of 3 reps 
s. Rate Total DM yield 27/7 - 11/9/81 (kg/ha) Legume DM yield 27/7-ll/9/8l(kg/ha) 1 
Super Applied W,G.* Super applied W.G. 
(kg/ha) 
10/3/81 14/5/81 27/7/81 11/8/80 10/3/81 14/5/81 27/7/81 11/8/80 
0 470 - - - 240 - - -
5 680 850 920 255 390 500 460 -
10 810 1090 890 415 600 600 600 -
20 810 740 840 572 480 410 600 -
40 1140 930 900 489 600 590 660 -
80 850 - - - 540 - - -~--
Mitcherlich analysis 
a 533 531 636 
b 0.58 0.55 0.63 
c 0.21 0.52 0.19 
r2 0.83 0.74 0.98 
2. DM yield Means of 3 reps 
Total DM yield ll/9-12/10/8l(kg/ha) Legume DM yield ll/9-12/10/8l(kg/ha) 
S Rate 
Super applied W.G. Super applied W.G. 
(kg/ha) 10/3/81 14/5/81 27/7/81 11/8/80 10/3/81 14/5/81 27/7/81 11/8/80 
. ----
0 2270 - - - 820 - - -
5 2740 3030 2790 2500 1180 1350 1850 890 
10 2910 2910 3380 2770 1550 1960 1630 1070 
20 2890 2070 3590 2770 1350 1650 2820. 1100 
40 3400 3170 3590 2460 1670 1650 2330 890 
80 3400 - - - 2230 - - -
..... _ 
*W.G. Wyalkatchem fine gypsum 
C)t±_· 



















3. Clover seed Yield (kg/ha) Means of 3 reps. Harvested 19/12/81 
1979 - 80 Treatments 
S Rate W.G. applied LBCG* 
(kg/ha) 23/3/79 11/9/79 24/3/80 11/8/80 23/3/79 
0 1080 - - - -
2.5 - - - 1160 -
5 - - 1500 1380 -
10 - - 1330 1280 -
20 - 1710 1430 1250 1230 
40 1270 1610 1570 1740 1300 
80 - - 980 - -










4. Clover seed analysis data. Means of 3 reps. Seed harvested 19/12/81 
1979-80 treantments 
Total S (%) Whole seed N/S Ratio, Whole Seed 
W.G. applied LBCG ES W.G. applied 
11/9/79 24/3/80 11/8/80 23/3/79 23/3/79 23/3/79 11/9/79 24/3/80 11/8/80 
27,9 
- - - - - 30.6 
- 0.19 0.19 - - - - 29.6 28.9 
- 0.20 0.19 - - - - 27.7 27.6 
0.23 0.19 0.23 0.20 0.21 - 24.7 29.1 25.8 . 
0. 26 • 0.20 0.20 0.27 0.23 25.3 20.9 27,7 27.0 
























1. No residual from 8/1980 fine gypsum for winter and spring 
1981 growth. 
9. 
2. Large legume response to 1981 S, no response in 'other' fraction. 
3. Variable, but 5-10 kg/ha S at 0, 8, 16 weeks gave maximum 
growth in winter. In spring 16 weeks application more effec-
tive than 0, 8 weeks application, but again variable. 
4. Apparent response to S in clover seed yield (1979 and 80 treat-
ments) but large variation between reps. 
5. Small or no response to S in whole clover seed % S and N/S 
rates, but also variable. 
Trial to be continued 
79 AL 23 
1. DM Yield means of 3 reps 
DM Yield Rate* DM Yield to DM yield to 2/7/81 Legume DM yield 
to 4/6/81 4/6/81 2/7/81 
(kg/ha) (kg/ha) (kg/ha) 
-·--. 
Super WG Super WG** Super WG Super WG 
10/3/81 8/8/80 10/3/81 8/8/80 10/3/81 19/5/81 8/8/80 10/3/81 19/5/81 8/8/80 
4 1300 1400 600 
- 6 - 1400 - - 1400 - - 560 
3 7 1400 1550 1450 1170 1700 670 - 750 
7 9 1500 1800 1620 1550 2020 1040 - 670 
8 13 1450 2000 1960 1300 2200 1250 - 900 
11 14 1700 2010 2100 1500 2300 1390 - 1380 
8 - 1700 - 2050 - - 1440 - -
Mi tcherlich analysis: 
a 1740 2130 2100 2330 1430 
b 0.24 0.41 0.37 0.44 0.62 
c 0.03 0.09 0.06 0.10 0.07 
r2 0.89 0.99 0.94 0.96 0.96 
* Sum of 3 reps each rated 1 - 5 ** WG Wyalkatchem fine gypsum 
. 
10. 
-2. DM yield (kg/ka) 2/7- 9/9/81 Means of 3 reps 
-Total DM Yield Legume DM Yield 



















10/3/81 19/5/81 24/6/81 8/8/80 10/3/81 19/5/81 24/6/81 8/8/80 
1400 - - - 860 - - -
- - - 1490 - - - 810 
2110 2070 2120 2180 1300 1250 1420 1340 
2380 1980 2220 2230 1570 1310 1380 1230 
2780 2550 1870 1770 1790 1670 1130 910 
2340 2690 2120 2320 1500 1650 1160 1380 
2830 - - - 1640 - - -
Mitcherlich analysis: 
a 1640 1680 
b 0.49 0.49 
c 0.21 0.11 -
r2 0.90 0.96 
3. DM yield rate* 9/9/81 - 16/10/81 (1-5, sum 3 reps) 
Total Pasture DM Sub clover DM Serrade11a DM 
WG ' Super applied WG Super applied WG Super applied 
M M M M M M M M M 
0 00 00 00 0 00 00 00 0 00 00 00 
00 ........ ........ ........ 00 ........ ........ 00 ........ ........ ........ ........ ~,., Lf'l \C) ........ t-1') Lf'l \C) ........ t-1') Lf'l \C) 
00 ........ ........ ........ 00 ........ ........ 00 ........ ........ ........ ........ 0 0') "<t ........ 0 0') "<t ........ 0 0') "<t 
00 M M N 00 M M N 00 M M N 
4 5 7 
6 5 8 
9 4 7 10 8 6 9 9 7 8 7 6 
6 9 10 12 6 11 8 12 4 7 5 8 
5 11 12 13 5 10 11 14 6 4 3 10 
9 11 13 15 9 8 12 12 3 6 6 9 
12 11 3 
j 
* Dry conditions resulted in partial, eneven wilting. 
SUMMARY: 
1982: 
1. Early germination and rapid early growth showed early sulphur 
deficiency. Rate at 4/6/81 showed 8/1980 gypsum better than 
3/1981 super in total growth, but not legume growth (2/7/71 yield). 
N. from legume response in 1980 to 1980 S probably involved. 
2. At 9/9/81 response to 1980 0 week S >8 weeks >16 weeR S (legume) 
3. At 16/10/al 16 weeks >8 week >0 week S(clover). Serradell~ 
showed negative response to S (clover x serradella competition -
refer 79 AL 1 1979 summary). 
T~ial to be continued. 
11. 
79 AL 25 
RESULTS: Very patchy pasture growth. 
No responses (no quantitative assessment). 
79 AL 41 
RESULTS: 1. DM yield means of 3 reps 
DM Yield to 13/7/81 (kg/ha) 
S Rate 
Super applied WG* 
(kg/ha) 26/3/81 19/5/81 27/7/81 25/9/81 
-· ··----· 
Q 1320 - - -
2.5 - - - -
5 1840 1400 1130 1750 
10 1400 1600 1460 1560 
20 1750 1600 1000 1740 
40 1380 1770 1370 1600 
80 1330 - - -
*WG = Wyalkatchem fine gypsum 
2. DM yield Means of 3 reps 
S Rate Total Dm yield 13/7-7/9/8l(kg/ha) Legume DM yield 13/7-7/9/8l(kg/ha) 
Super applied WG Super applied WG 
(kg/ha) 
26/3/81 19/5/81 27/7/81 25/9/80 26/3/81 19/5/81 27/7/81 25/9/80 
0 2060 - - - 780 - - -
2.5 - - - 2220 - - - -
5 3120 2460 2210 2280 1430 1050 1030 1200 
10 2840 2840 2630 2940 1280 1430 1160 1220 .. 
20 3070 3100 3210 2580 1450 1580 1050 1280· 
40 2870 3490 2670 3130 1340 1670 1260 1680. 












3. DM Yield 
Total DM Rate* at 16/10/81 
Super applied WG 
26/3/81 19/5/81 27/7/81 25/9/80 
4 - - -
- - - 6 
4 5 5 11 
8 11 11 7 
11 12 12 11 
5 10 6 11 
7 - - -
* Each plot rated 1 - 5 Sum of 3 reps 
Variable clover % (haying off) 
1, Site variation from cow pads, but a large S 
response (legume fraction) at 7/9/81. · Fine 
gypsum (WG) applied late 1980 effective at 
high rates. 
Variable results at 13/7 and 16/10/81 












Sulphur soil test on pastures. 
To investigate and/or calibrate a sulphur soil test 
on pastures. 
To follow soil sulphate trends with time for rates 
of applied S. 
Location Soil 
Pavlovich, Mt Barker 0-10 cm sandy gravel 
>10 cm gravelly clay 
Langridge, Boyanup 0-10 cm organic grey sand 
>10 cm sand clay/clay 





>10 cm loamy clay 
Grassy, No S responses. 
24/9/81 
Trial terminated 
No S response, but variable composition. 
Trial terminated. 






















Phosphorus, potassium and sulphur on pastures (Sulphur 
soil test). 
To calibrate a sulphur soil test on pastures. 
Location Soil 
Hood, Kojoneerup 0-10 cm grey sand 
10- SL; cm white sand 
>50 cm increasing gravel 
Hood, Kojoneerup 0-25 cm grey sand 
25-35 cm grey sand 
S35 cm increasing gravel 
Bailey, Nth Woogenellup 0-10 cm fine organic sand 
10-25 cm fine white sand 
>~5 cm sandy clay gravel 
and coffee rock 
Bailey, Nth Woogenellup 0-10 cm fine organic sand 
10-45 cm white sand 
>45 cm gravel 
Bailey, Nth Woogenellup 0-10 cm fine organic sand 
10>50 cm white sand 
Metcalf, Mt Manypeaks 0-10 err. fine organic sand 
10-25/35 cm fine white sand 
>35 cm gravel/coffee rock 
Kilpatrick, \'loogenellup 
I 
0-25 cm sandy gravel 
>25 cm gravelly clay 
Dewer, Manypeaks I 0-10 cm grey organic sand I 
I 
I 10-25 cm fine white sand 
I 
>~5 cm sandy gravel & 
coffee rock 
Griffiths, Nth Manypeaks 0-10 cm fine grey sand 
10-25. cm fine white sand 
>25 cm coffee rock 
Met calf, Illanypeaks Q-10 cm fine organic sand 
10-25 cm fine white sand 
>25 cm gravel and coff~-~~-~~J 
Aerophos (200 kg/ha), KCL (200 kg/ha) and trace elements 
(split application) 
Fine gypsum (split application) 
Grazed or mown and removed. 
RESULTS: DM yield, means 4 reps (1980 trials) 3 reps (1981 trials) (kg/ha) 
I I S Rate 80AL44 80AL46 ! 80AL47 80AL48 : 80AL49 
To 8/81 8/81-10/81 I To 8/81 8/81-10/81 I To 8/81 8/81-10/81 To 8/81 8/81-10/81 To 8/81 8/81-10/81 (kg/ha) ! .. 
C* T* c T c T c T : c T c T c T c T c T c T I 
! ! I 
0 2680 2250 3050 2250 3100 4000 I 2100 1600 2600 1750 4000 4000 1750 800 2600 I I 
50 2900 2200 2800 2400 3000 4000 ! 2600 1800 2700 2350 3250 3250 2400 1400 2900 
Sign. Level NS NS NS NS NS NS NS NS NS 5% NS NS 10% NS NS I 
-, 
I 80AL72 80AL73 81AL51 81AL53 81AL55 
0 2200 2900 4100 1200 llOO 2000 3100 2400 4300 1800 2300 3800 3200 2300 3800 
50 2700 5000 6100 1200 1300 2400 3700 3300 5000 1400 2500 3710 3500 2500 3700 
Sign. Level 5% NS NS NS NS 5% NS 5% NS NS NS NS NS 
( -ve) 





Sulphur on adsorbing soils receiving no current S input. 
To investigate current sulphur responsiveness of sulphur 
adsorbing soils which have received no fertilizer sulphur 
input for at least 5 years. 
To follow soil sulphate levels over time on these soils on 
plots receiving nil and high rates of recently applied S 
Location Soil 










Mt Barker >10 cm gravel and clay 
Forrest, Lowden: 0 >SO cm loam, gravelly 
clay loam 
Nil 1981 
Fine gypsum (1980 80BY1, 1981 80AL16) 
Grazed by sheep. 
80 AL 16 
DM yield - 19/10/81 (kg/ha)>90% clover 







* Wyalkatchem fine gypsum 
No response to S despite 7 years without S application 
Trial to be terminated. 
80 BY 1 
No response (no quantitative assessments.) 
















Sources, rates, time of application of sulphur to legume pastures. 
To generate response curves for sulphur sources on legume 
pasture. 
To assess the effect of time of application (within one year) 
on the response curve for superphosphate. 
To assess the residual value of the sulphur sources in the 
second and subsequent years after application relative to 
currently applied superphosphate. 
Location Soil 
Turner, Narrikup 0-10 cm grey sand 
10-80 cm white sand 
90 cm coffee rock 
Anderson, Cuthbert 0-10 cm grey sand 
10 >80 cm white sand 
Hedderwick, Elleker 0-10 cm organic grey sand 
10 >80 cm grey sand, winter wet 
Stephens, Redmond 0 >80 cm grey/white sand 
(Will bay sand) 
Doust, Ravenswood 0 >80 coarse grey sand, 
winter wet 
Fouracres, Lake Jasper 0-20 cm peaty sand 
>20 cm grey white sand, winter 
wet. 
! 
Rock phosphate ( 1 t/ha) aerophos (200 kg/ha) KCL (200 kg/ha) 
(split application} 
Mowing and removal 
80 AL 1 
RESULTS: 1. DM yield (kg/ha) Means of 3 reps 
DM yield to 13/7/81 
··---s Rate Super applied WG* I KS* LBCG* ES* SF25* SF45* ES(M)* 
··-(kg/ha) 0 0 
I 
0 ....... I 0 0 0 I 0 0 0 0 0 0 ~ 0 00 ....... 00 00 00 00 
I 
00 00 00 00 00 00 00 00 00 00 00 
........ ........ ........ ........ ........ ........ ........ 
I 
........ ........ ........ ........ ........ ........ ........ ........ ........ ........ 
lf) ('-. 0\ !") lf) ('-. 0\ lf) ('-. 0\ lf) 0\ lf) 0\ lf) lf) 00 
........ ........ 
I 
........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ 
\0 ('-. 0 !") \0 r-- 0 \0 r-- 0 \0 0 \0 0 \0 \0 !") 





1020 5 1070 1390 920 1320 1260 1240 1280 I 950 1270 1190 990 1230 1570 1310 970 960 
10 1030 1270 1210 1200 1120 1300 1140 1110 1430 980 1310 1060 890 1150 1010 1030 1140 
20 1440 1400 1380 1130 1190 1310 1520 1040 1180 1020 1430 1210 1350 1390 1150 1000 1000 
40 1320 1290 1460 1330 1200 1220 1450 1040 1360 1190 1380 1380 1540 1090 1140 1070 1120 
80 1770 1350 - 820 1240 1410 1450 1130 1130 1190 1430 1720 1020 1280 1140 1230 1120 
i I i .•.. 
*See introduction for key to abbreviations. 
2. DM yield (kg/ha) Means of 3 reps 
DM yield 13/7-8/9/81 
--· 
s Rate Super applied WG KS LBCG ES SF25 SF45 ES (M) 
.. 
(kg/ha) 0 0 0 ....... 0 0 0 0 0 0 0 0 0 0 0 0 ....... ....... 
00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 00 
........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ 
lf) ('-. 0\ !") lf) ('-. 0\ lf) ('-. 0\ lf) 0\ lf) 0\ lf) lf) 00 r--
........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ ........ 
\0 r-- 0 !") \0 ('-. 0 \0 r-- 0 \0 0 \0 0 \0 \0 !") ....... 
N ....... ....... N N ....... ....... N ....... ....... N ....... N ....... N N N N 
0 1550 
5 1630 1790 1660 1530 1590 1620 1680 1660 1590 1780 1550 1690 2300 2110 1550 1300 1420 1280 
10 1640 1890 1600 1910 1600 1690 1700 1460 1690 1510 1810 1500 1270 1530 1830 1720 1520 1610 
20 2090 1920 1970 1980 1430 1900 1810 1600 2020 1790 1770 1840 2050 2010 1830 1790 1400 1510 
40 2060 1680 1980 2330 1780 2200 2180 1630 2060 2260 1540 2230 2080 1590 1930 1660 1630 1860 
80 1900 1900 - 1630 1720 2280 1980 1910 2140 1790 2350 2150 2180 1990 1610 2080 1870 1680 
' 


















3. OM yield rate (sum of 3 reps, each rated 1-5) 
Super applied 
0 0 ...... 
00 00 00 
......... ......... ......... 
['-. Q') t-1') 
......... ......... ......... 
['-. 0 t-1') ...... ,....., N 
10 14 9 
10 10 12 
12 11 11 
12 15 12 
10 - 9 
SUMMARY: 
1982: 
OM Rate 16/10/81 
WG KS LBCG ES 
0 0 0 0 0 0 0 0 0 0 
00 00 00 00 00 00 00 00 00 00 
......... ......... ......... ......... ......... ......... ......... ......... ......... ......... 
Lf) ['-. Q') Lf) ['-. Q') Lf) Q') Lf) Q') 
......... ......... ......... ......... ......... ......... ......... ......... ......... ......... 
\0 ['-. 0 \0 ['-. 0 \0 0 \0 0 
N ...... ...... N ,....., N N ...... N ,....., 
13 13 10 12 10 13 13 13 10 12 
11 11 11 12 10 11 13 11 9 14 
13 9 15 13 9 12 10 11 13 13 
13 9 12 12 12 11 9 8 10 14 
11 10 11 12 10 14 12 11 10 11 
1. Small S responses possibly due to burning of site in March 1981 
(release of SOq?) 
2. Uptake data shows no 1980 sources more effective than super. 
Trial to be continued. 
-----· 
SF25 SF45 ES(M) 
-
0 0 ...... 0 
00 00 00 00 
......... ......... ......... ......... 
Lf) Lf) t-1') ['-. 
......... ......... ......... ......... 
\0 \0 t-1') ,....., 
N N N c;:.J 
12 11 12 11 
11 12 11 13 
9 11 11 13 
11 9 10 l3 
9 11 14 13 
20. 
80 AL 4 
RESULTS: 1. OM yields Means of 3 reps 
S Rate Total OM Yield Rate* 29/5/81 
- . 
(kg/ha) Super applied LBCG** SF25** SF45** ES** -- -- -··--!---.. ·----- ---H--•·-·-· ' 
16/5/80 2/7/80 11/8/80 15/3/81 16/5/80 16/5/80 16/5/80 10/5/80 
0 6.0 
5 9.0 6.5 12.0 6.5 7.0 5.0 8.5 7.5 
10 6.0 8.0 13.5 6.5 5.0 11.0 7.5 9.5 
20 8.0 8.0 15.0 8.0 10.5 12.0 9.0 12.5 
40 11.5 14.0 15.0 8.5 10.5 12.5 13.0 14.0 
80 13.5 14.5 - 7.0 12.5 14.0 14.5 15.0 
--
* Sum of 3 reps, each rated 1 - 5 
** See introduction for key to abbreviations. 
2. OM yield means of 3 reps 
------~--~· 
S Rate Total OM yield to 4/6/8l(kg/ha) Legume yield to 4/6/81 (kg/ha) ------·-.----- ·---·--.--.. ·------ ------ ----------·------- ·-·-·-· ,_......... ·---.. -- .. _ .... -.. 
kg/ha) Super applied LBCG SF25 SF45 ES Super applied LBCG SF25 SF45 ES -- r-----· ------- ·-·-··· 
0 0 ...... 0 0 0 0 0 0 ...... 0 0 0 0 00 0 00 00 00 00 00 00 00 0 00 00 00 00 00 00 ........ 00 ........ ........ ........ ........ ........ ........ ........ 00 ........ ........ ........ ........ ........ ........ t.n ........ 00 t-1') t.n t.n t.n t.n t.n ........ 00 t-1') t.n t.n t.n Lfl ........ r--. ........ ........ ........ ........ ........ ........ ........ r--. ........ ........ ........ ........ ........ ........ \0 ~ ...... t.n \0 \0 \0 \0 \0 ~ ...... t.n \0 \0 \0 \0 
0 
5 1800 1700 2100 1800 1800 1700 2050 1800 490 480 970 220 290 410 630 
10 1700 2000 2200 1850 1400 2100 1850 2000 410 860 790 280 780 700 600 
20 1850 1800 2350 2050 2150 2100 1850 2250 430 410 850 690 820 760 650 
40 2150 12250 2350 1880 2100 2250 2250 2250 620 790 490 880 590 860 630 
80 2250 i 2400 I 1700 2200 2250 2300 2350 920 790 950 610 670 730 
- i 
3. DM yield Means of 3 reps 
S Rate Total DM yield 
(kg/ha) Super applied 
16/5/80 2/7/80 11/8/80 15/3/80 
0 1320 
5 1190 1530 1590 1780 
10 1080 1500 1470 1860 
20 1140 1100 1690 1870 
40 1670 1470 1810 1670 
80 1690 2110 - 2170 
! 
4. DM yield means of 3 reps 
S Rate Total DM yield 10/9-16/10/81 (kg/ha) 
(kg/ha) Super Applied LBCG SF25 SF45 ES 
0 0 o-l 0 0 0 0 
00 0 00 00 00 00 00 00 ........ 00 ........ ........ ........ ........ ........ ........ 
Ln ........ 00 t") Ln Ln Ln lJ') ........ ["-.. ........ ........ ........ ........ ........ ........ 
\0 ........ ..... Ln \0 \0 \0 \0 
o-l N o-l o-l o-l o-l o-l o-l --
0 2190 I 
5 2150 • 2130 I 2210 2840. 1930 2210 2420 2630 
10 2140 1950 2350 2520 2110 2350 2840 2190 
20 2030 2790 2680 2800 2860 2270 1700 2260 
40 2030 2170 2860 3060 2300 2920 2510 2220 
80 2560 2390 3440 2300 3390 3260 2800 
4/6 - 10/9/81 (kg/ha) 
LBCG SF25 SF45 ES 
16/5/80 16/5/80 16/5/80 16/5/80 
1280 1110 1380 1240 
1050 2010 1870 1480 
1940 1780 1760 1610 
2180 1830 1760 1420 
1860 1710 1620 1770 
Legume yield 10/9-16/10/81 (kg/ha) 
Super applied LBCG SF25 
0 I I 0 o-l 0 0 00 I 0 00 00 00 00 ........ ! 00 ........ ........ ........ ........ Ln I ........ I 00 t") Ln Ln ........ 1 ["-.. I ........ ........ ........ ........ 
\0 I ........ I o-l Ln \0 \0 o-l N o-l o-l o-l o-l 
870 
830 I 1560 830 1030 
970 1640 1060 1660 
1010 1720 1730 1270 
1130 1530 1300 1310 
1280 2620 1460 2540 
SF45 I 



















































1850 1650 2000 
990 1600 1850 
1490 1850 1490 
1490 1090 1140 
1650 1600 -
1240 - -
1. Large early response to S. 
effective at 29/5/80. 
1981 super not 
22. 
Elemental S-containing sources more effective than 
sulphate-S sources. 
2. S uptake data 4/7/81 shows 1981 super more effective 
than 1980 S and 1980 applied elemental S-containing 
sources more effective than 1980 sulphate-S sources. 
Trial to be continued, 
81 AL 3 
Yield to 14/7/81 approx 2 t/ha (clumpy) 
1. DM yield means of 2 reps 80% clover 
DM yield 14/7 - 21/9/81 (kg/ha) 
Elemental S (mm)* Gypsum(mm)* 
ASl* IP* 2.0-0.5 0.5-0.25 0.25-0.15 <0 .15 6-4 4-2 2-1 
16/4 16/4 16/4 16/4 16/4 16/4 16/4 16/4 16/4 
1600 1080 1140 1600 1800 1600 1650 1650 1340 
1700 1290 1490 1490 1490 1800 1390 1340 1340 
1950 1190 1340 1650 1700 2050 1140 1700 890 
1550 1390 1700 1700 1850 1700 1140 1550 1550 
1440 1490 1700 1600 1390 890 1850 1700 1850 
1650 1900 1700 1290 1600 1750 1700 1700 1490 
'--· 
*See introduction for key to abbreviations 
SUMMARY: 
1982: 
1. No response to Sat early assessments. 
Patchy response at 19/10/81 assessments, but 
insufficient to compare sources. 
2. Sources coreparison to be done using S uptake figures, 
but 14/7/81 figures very variable. 























2. OM Yield means of 2 reps 80% clover 
Super applied 
16/4 19/5 7/7 
2190 
2080 2580 2080 
2470 2580 2580 
2190 2020 2920 













OM yield 21/9-19/10/81 (kg/ha) 
Elemental S (mm) 
ASl IP 2.0-0.5 0.5-0.25 0.25-0.15 <o.l5 
16/4 16/4 16/4 16/4 16/4 16/4 
2240 2020 2080 2580 2240 2080 
2020 2190 2020 1750 2300 1570 
1790 2360 2300 2410 2130 2410 
2410 2530 2190 2580 1960 2300 
2580 2190 2300 2580 2640 2470 
2080 2130 2470 2360 2130 
81 AL 4 
1. OM yield (kg/ha) to 14/9/81 mean of 2 reps 
40 - 60% clover 
Elemental S ~* 
ASl* IP* 2 0 ·0 5 0 5 ·0 25 0.25 ·0 15 <o 1s 
16/4 16/4 16/4 16/4 16/4 16/4 
1070 1070 1070 1110 1070 1070 
1110 1110 1070 1030 1030 1110 
1070 1160 1110 1110 1160 1200 
1160 1030 1110 1160 1200 1200 
990 1070 1200 1160 1070 1370 
1070 1160 1200 940 1070 1030 
* See introduction for key to abbreviations. 
SUMMARY: Short growing season: no respones 
1982: Trial to be continued 
23. 
Gypsum (mm) 
6-4 4-2 2-1 
16/4 16/4 16/4 
2300 2580 2300 
2640 2300 2300. 
2410 1790 -1"850 
2580 2700 2410 
2530 2470 2810 
2530 2360 2130 
Gnsum (mm)* 
6-4 4-2 2-1 
16/4 16/4 16/4 
990 1200 1160 
1200 1070 1110 
990 1030 1110 
1280 900 1160 
1030 1110 1160 
1160 1160 1280 
-go (.\.S 
81 KE 1 
Trial became 95% capeweed and ryegrass dominant following 
an April false break. (No quantitative assessment). 
No response to S. 









DM yield to 
Super applied 
0 0 
00 00 0 




0 N ........ 
...-1 ...-1 l"'l 
1520 
1690 1420 1700 
1330 1750 1670 
1720 1650 1860 
1390 1600 
{10 NA:-
81 MA 1 
1. OM yield means of 3 reps 80% clover 
11/8/81 (kg/ha) DM yield 11/8 -
LBCG* SF45* ES* Super applied 
0 0 0 0 0 
...-1 00 00 00 00 00 0 ...-1 
00 ........ ........ ........ ........ ........ r-- 00 ........ 
""'" ""'" ""'" ""'" 
\0 ........ ........ 
""'" 
........ ........ ........ ........ ........ r--
""'" ........ 0 0 0 0 N ........ ........ 00 ...-1 ...-1 ...-1 ...-1 ...-1 l"'l 00 
2450 
1520 1420 1190 1690 2510 2360 2970 2760 
1530 1830 1800 690 2200 2790 3010 2630 
1600 1650 1740 1690 2900 2700 2320 2850 












*See introduction for key to abbreviations 
SUMMARY: 
1982: 
A non responsive site. High SOq -S levels at 
4/7/81 sampled on this non absorbing site indicate 
externalS supply (drainage water). 
































Sulphur r~quirements of pastures on low rainfall 
sandy pastures. 
To establish the sulphur requirements of legume pasture 
on low sulphur sandy soi~ in a low rainfall area. 
Location Soil 
Parsons, Nth Fitzgerald 0-30/35 cm coarse grey/ 
white sand (variable) 
35 cm gravelly clay 
80M020/4067 Ex Scott, Watheroo 0 >100 cm yellow sand-
plain soil 
BASALS: Aerophos (100 kg/ha), KCL (100 kg/ha) 
TREATMENTS: Coarse _gypsum applied 1980 
MANAGEMENT: Ungrazed 
80 JE 17 
RESULTS: OM rate (2 reps only*) 100% clover 
OM rate 27/8/81 OM rate 25/9/81 OM rate 25/9/81 
(1-5, sum of 2 reps) (1-5, sum of 2 reps) (kg/ha) 
(uncalibrated) 
5 4 400 
7 6 470 
7.5 8· 900 
9 9 900 
9 9 830 
*Sandblast on Rep 1 - results omitted. 
1. Sulphur responsive, but very poor seasonal growth. 
Residual from 1980 applied coarse gypsum. 
Trial to be terminated. 
80 MO 20 
Despite reseeding no clover was present at July 
inspection. (No results) 




















Sulphur requirements of wheat on sandy soils. 
To investigate a possible N x S interaction on wheat. 
-·~·-
Location Soil 
Parsons, Nth Fitzgerald 0-35/65 cm coarse grey/ 
white sand (variable) 
>35/60 cm gravelly clay 
Scott, Watheroo 0 >lOO cm yellow sandplain 
soil. 
DAP (150 kg/ha), trace elements. 
Coarse gypsum applied 1980. 
80 JE 16 
1. DM rate (1-5, sum of 2 reps) 
Rate 27 I 8/81 




Rate (kg/ha) 1981 
53 103 203 53 103 203 
7.0 7.0 7.0 10 9 10 
7.5 4.5 7.0 10 8 
6.5 7.5 6.5 9 10 
8.0 5.0 6.0 9 9 
2. Grain yield (kg/ha) Means of 2 reps 
S Rate N Rate (kg/ha) Mean 
(kg/ha) 53 103 203 
0 820 820 890 843 
5 780 790 900 823 
10 770 630 690 697 
20 730 740 980 817 
Mean 775 745 865 
1. No response to sulphur in vegetative or grain yield 
2. Small response to nitrogen in grain yield (above 
53 kg/ha N). 
3. No response to N on vegetative rate (?) 
Trial to be used as a rates of sulphur (superphosphate) 





80 MO 9 
RESULTS: 1. Rate (1-5, sum of 2 reps) 8/9/81 
S Rate OM rate Uneven growth Rate* Paleness Rate* -l 
(kg/ha) N Rate (kg/ha) 1981 N Rate (kg/ha) 1981 N Rate (kg/ha) 1981 
1980 26 53 103 203 26 53 103 203 26 53 103 203 
0 6 8 7 8 3 6 10 10 2 5 9 10 
5 6 8 8 10 2 6 10 8 2 7 10 8 
10 6 8 8 8 2 5 8 10 2 6 6 10 
20 7 8 9 7 2 4 6 8 2 5 7 9 
* Higher rate = more intense characteristic 
SUMMARY: 
1982: 
2. Grain yield (kg/ha) 8/12/81 
S Rate N Rate (kg/ha) 1981 
(kg/ha) 26 53 103 203 Mean 
0 380 490 420 380 418 
5 380 410 430 430 433 
10 430 470 410 370 420 
20 380 490 500 330 425 
Mean 393 490 435 378 
l, No grain yield response toN or S 
2. At 8/9/81 rate, results and observations showed extreme 
sulphur deficiency at high N rates which was very difficult 
to quantify because of patchiness and generally poor 
growth. 
3. Residual of 1980 S too low to give a full N x S yield 
response surface. 
4. Trial to be repeated in 1982 with currently applied S. 










Phosphorus,potassium and sulphur fertilizers on leaching 
sands of the high rainfall areas. 
To assess the residual value of 1979 and 1980 applied 
C500 and superphosphate-P relative to a single rate of 
1981 applied P on pastures on sandy soils of the high 
rainfall areas. 
Location Soil 
Reed, Redmond 0-10 cm grey sand 
>10 cm white sand (Wilbay 
sand) 
Deane, Lake Jasper 0-20 cm peaty sand 
>20 cm grey sand(wet) 
BASALS: Fine gypsum (300 kg/ha), KCL (200 ,kg/ha) (split 
application) 
TREATMENTS: (1981) Superphosphate (20 kg/ha P) 
MA..1\JAGEl\1ENT: Mowing and removal 
RESULTS: 
1982: 
79 AL 1 
April false break eliminated clover from the trial by 
July only grass was present (no results). 
Trial to be terminated 
RESULTS: 
1979 Nil 
79 MA 2 
1. DM yield (kg/ha) means of 3 reps 
(i) Yield to 24/7/81 90% clover 
1980 Treatment 
Super + KCL* CS 
Trts*** 1981 Trt 1981 Trt ~- NIL Super** NIL Super** NIL 
1 1130 2030 1290 2050 1370 
2 1550 2160 1860 2930 1800 
3 1600 2580 1710 2930 1850 
4 1330 2370 1800 2900 1830 
5 1740 2480 1680 3080 2000 
6 1750 2480 1700 2930 1830 
7 1590 2640 2040 2960 2030 
8 1600 2430 1590 2690 1560 
9 2160 2610 2520 3270 2340 
10 1560 2340 1540 2480 1800 
1981 Trt mean 1610 2410 1770 1800 1840 
1980 Trt mean 2010 2290 
(ii) Yield 24/7 - 30/9/81 90% clover 
1980 Treatment 
1979 Nil Super + KCL* 
Trts*** 1981 Trt 1981 Trt 
NIL Super** NIL Super** 
1 1390 2960 1730 3000 
2 2230 3040 2670 4150 
3 2060 3350 2670 4230 
4 2210 3310 2990 3890 
5 1920 3220 2850 3670 
6 2530 4010 3420 4030 
7 3600 4080 4290 4260 
8 2160 3650 2820 3910 
9 2500 2980 3410 4570 
10 2070 2850 3050 4350 
1981 Trt mean 2270 3350 2990 4010 
1980 Trt mean 2810 3500 
* Rates : P 18 kg/ha S 20 kg/ha K 100 kg/ha 
** Rate : P 18 kg/ha 















+ SCK + LBCG* 1979 














+ SCK + LBCG* 1979 















*** 1979 Treatments 
l. Nil 
2. Super (20 kg/ha 
3. Super (20 kg/ha 
4. Super (10 kg/ha 
again in spring. 
p + 21 kg/ha S) 
p + 21 kg/ha S) 
p 10 kg/ha S) :t-
+ KCL (lOO kg/ha K) applied autumn. 
+ KCL (lOO kg/ha K)applied spring 
KCL ( 50 kg/ha K) applied autumn and 
5. Caciphos 500 (CS ) (40 kg/ha P) applied autumn. 
6. CS (40 kg/ha P) + sulphur coated KCL (SCK) (lOO kg/ha K) applied autumn. 
7. CS (40 kg/ha P) + SCK (lOO kg/ha K) + elemental sulphur (ES) (50 kg/haS) 
applied autumn. 
8. CS (20 kg/ha P) + SCK (lOO kg/ha K) + ES (50 kg/ha S) applied autumn 
9. CS (80 kg/ha P) + SCK (lOO kg/ha K) + ES (50 kg/ha S) applied autumn 




l. At both assessments 1979 treatment responses Trt 2 = 
Trt 8 (same Prates; super, CS ). 
2, 1980 super treatments >1980 CS treatments. 
Large responses to 1981 super. 
3. These results show residual value of CS P to be no 
better than super phosphate-P on this site (peaty sand) 
but a full analysis is not possible with the limited 
number of treatments. 
























Sources, rates, time of application of phosphorus fertilizers 
on leaching sands of the high rainfall areas. 
To generate response curves for phosphorus sources on 
pasture on deep sand. 
To assess the effect of time of application (within a single 
year) on the response curve for Superphosphate. 
To assess the' residual value of the P sources in the second 
and third year after application, relative to currently 
applied superphosphate. 
(1981 trials) To assess the effect of incorporation of one 
water insoluble P source (ground island A grade ore) into 
superphosphate + elemental sulphur granules. 
Location Soil Bicarb 
(ppm) 
.. 
Turner, Narrikup 0-10 cm fine grey sand 1981 Nil 
p 
10-90 cm fine white sand 0-10 cm: 10 
90 cm coffee rock. 
Anderson, Cuthbert 0-10 cm fine grey sand 1981 Nil 
>10 cm fine white sand 0-10 cm:6 
Brenton, Parryville 0 >60 cm peaty sand 1981 Nil 
(winter waterlogged) 0-10 cm:4 
Denmark Ag. School 0 > 60 cm organic grey sand New land 
(wet) 1981 
Hedderwick, Elleker 0-lOcm organic mat. 1981 Nil 
10 > 80 cm grey sand (wet) 0-10 cm: 
Del Borello, Keys brook 0-10 cm pale grey sand 1981 Nil 
10-40 cm white sand 0-10 cm: 
40 > 80 cm pale yellow sand 
Fouracres, Lake Jasper 0-20 cm peaty sand 1981 Nil 
>20 cm white sand(wet) 0-10 cm: 
(variable) 
Fouracres, Lake Jasper 0 > 60 cm grey sand 1981 Nil 
(winter waterlogged) 0-lOcm: 
Fine gypsum (300 kg/ha) KCL (300 kg/ha) (split application) 
















80 AL 2 
RESULTS: 1 DM yield Mean of 3 reps 60% clover 
DM to 13/7/81 (kg/ha) !I DM 3/7 - 7/9/81 (kg/ha) DM 7/9 - 16/10/81 
LS* I GRP* I Super applied C500* Super applied LS GRP C500 Super applied I 
0 0 M 0 0 0 0 0 0 M 0 0 0 0 0 0 ....... CO CO CO CO CO CO CO CO CO CO CO 00 00 00 00 00 CO ......... ......... ......... ......... ......... ......... ......... ......... ......... ......... ......... ......... ......... ......... ......... ......... ......... ['.. 0) t-") Lf) Lf) Lf) Lf) ['.. 0) t-") l/') Lf) Lf) Lf) ['.. 0) t-") 
......... ......... ......... ......... ......... ......... ......... ......... ......... ......... ......... ......... ......... ......_ ......... ......_ ......... ['.. 0 t-") \() \() \() \() ['.. 0 t-") \() \() \() \() ['.. 0 t-") 
M ....... N N N N N M ....... N N N N N M M N 
1 1850 2930 
1210 1290 1400 980 1130 1160 11630 2090 1970 2140 1860 1940 2020 3280 3020 3120 3160 
1220 1380 1200 980 1390 1020 1740 2160 2120 1910 1790 2100 2150 2620 2520 2560 2500 
1030 1450 890 1480 1290 1440 2010 1790 1930 1710 2000 1720 2170 3470 3300 2790 2980 




I ' i t i I . 
~·- -~- .. ~-
*See introduction for key to abbreviations 
SUMMARY: 
1982: 
1. Variable, but little or no reponse to P (b < 0 .15) 
despite low bicarb P on nil plots. 
2. A negative response to 1981 super at 13/7/81 
3. P uptake at 13/7/81 sho~ 1980 super and lime super 
similar, and >1980 GRP and C500. 
Trial to be continued. 
(kg/ha) ·-
' 
LS GRP ;c5oo 
0 0 0 
00 00 00 
......... ......... ......... 
Lf) Lf) Lf) 
......... ......... ......... 
\() \() \() 
N N N 
2960 2680 3250 
3140 2980 2500 
3270 2990 2760 



















80 AL 5 
RESULTS: 1. DM yield mean 3 reps 50% clover 
DM Rate* to 20/5/81 
Super applied LS* GRP* CSOO* 




















7 7 10.5 7 1850 
9.5 9.5 11.0 10 1750 
9.5 11.5 10.5 11.5 2200 
9.5 15.0 12.5 11.5 2250 
*See introdu~tion for key to abbreviations 
**Sum of 3 reps each rated 1-5 
2. DM yield means of 3 reps 
DM Yield 5/6 - 10/9/81 (kg/ha) 
Super applied LS GRP C500 
2/7/80 11/8/80 21/3/81 16/5/80 16/5/80 16/5/80 16/5/80 
3150 
1320 1410 1240 1280 1270 1350 2550 
1540 830 1840 1500 1300 1500 2880 
1420 1720 1770 1400 1260 1430 3460 
- - 1670 2400 1280 1830 3290 
-- --· 
DM Yield to 5/6/81 (kg/ha) 
··-
Super applied LS GRP I C500 
2/7/80 11/8/80 21/3/81 16/5/80 16/5/80 16/5/80 
2100 1900 1800 2050 2050 2150 
2100 2200 2100 2050 2100 2000 
2300 2200 2000 2250 2300 2300 
- - 2000 2350 2350 2200 
DM yield 10/9 - 16/10/81 (kg/ha) 
Super applied LS GRP C500 
2/7/80 11/8/80 21/3/81 16/5/80 16/5/80 16/5/80 
3460 3010 3110 3230 3050 3200 
3320 3270 3490 3350 3310 3190 
3620 3850 3530 3940 3260 3660 



























1. Yield and P uptake data shows all 1980 applied 
sources equally or more effective than super in 1981. 
2. Soil data shows bicarb P to be poor in comparing 
available P between sources. 
34. 
3. pH data shows no soil pH changefor sources application. 













%-lJ M., i. ~ 1\ 
81 AL 15 I I 
1. (i) DM yield rate 5/6/81 (mean of 2 reps 1-5) 
60% Clover, 
(2t/ha) 1980 Nil Lime 
LS* GRP* C500* Super applied LS 
CO CO 00 00 CO ·~ 
........ ........ ........ ........ ........ ........ 
I") I") I") I") I") I") 
........ ........ ........ ........ ........ ........ 
I") I") I") I") N I") ...... ...... ...... ----- ~- N ...... ·---~-~-~~·---· ~ 4---·--· .. --···. -----~· 
120 180 60 0 100 0 
230 130 220 0 150 150 
1300 830 1030 0 150 930 




........ ~ I") 





*See introduction for key to abbreviations. 
(ii) DM yield rate 5/6/81 (kg/ha) unreplicated 























10 20 40 80 120 180 0 
200 0 700 700 300 700 0 
100 0 300 100 - 500 60 
200 200 100 300 100 100 220 
1800 - 200 2000 1200 - I 1030 
400 600 1800 900 1000 1200 I 630 
* 1981 GRP trts on 1980 GRP rates, 
10 20 40 80 120 180 
400 500 800 800 200 600 
100 400 300 100 800 700 
200 200 600 600 300 1500 
1500 1000 1200 1500 1000 1200 
1200 1600 300 1800 2500 -
C500 trts on C500 rates. 
. 
35. 
2. (i) DM Yield 5/6 - 10/8/81 (kg/ha) Means of 3 reps 6.0% clover 
.. 
+ Lime (2t/ha) 1980 Nil Lime 
P Rate Super applied' LS GRP C500 Super applied LS GRP C500 
(kg/ha) 
0 M 0 0 0 0 M 0 0 0 00 00 00 00 00 00 00 00 00 00 ....... ....... ....... ....... ....... ....... ....... ....... ....... ....... !") !") !") !") !") !") !") !") !") !") ....... ....... ....... ....... ....... ....... ....... ....... ....... ....... !") N !") !") !") !") N !") !") !") M N M M M M N M M M --
0 0 
10 400 100 400 400 200 
30 400 100 300 200 300 
90 550 200 900 700 600 i 
180 900 llOO 1600 1600 1300 I ! 
I ·- ·---~- - ~--· 
(ii) DM yield 5/6 - 10/8/81 (kg/ha) Unreplicated 
····- .J 
+ Lime (2t/ha) 1980 + Lime (2t/ha) 1980 
1980 
p Rate 1981 GRP Rates (kg/ha P) 1981 C500 Rates (kg/ha P) 
( kg/ha) 0 10 20 40 80 120 180 0 10 20 40 80 120 180 
0 0 0 1110 290 590 880 920 0 340 560 1070 1420 730 2280 
10 400 1800 630 2360 620 - 1560 200 0 810 2100 ll30 870 2370 
30 200 910 3110 320 3350 480 950 300 350 0 1100 1230 1250 1960 
90 700 720 - 1510 1710 670 - 600 1630 1490 360 ll20 920 1780 
180 1600 1010 1780 ll40 1320 1680 2240 1300 1860 1300 1300 2080 1860 1530 
3. (i) DM yield 10/8 - 22/9/81 (kg/ha) means of 3 reps 
I + Lime (2t/ha) 1980 Nil lime ! 
1980 Super applied LS GRP C500 Super applied LS GRP C500 
P Rate 0 M 0 0 0 0 M 0 0 0 00 00 00 00 00 00 00 00 00 00 
(kg/ha) ....... ....... ....... ....... ....... .....;.. ....... ....... ....... ....... !") !") !") !") !") !") !") !") !") !") ....... ....... ....... ....... ....... ....... ....... ....... ....... ....... !") N !") !") !") !") N !") !") !") 
M N M M M M N M M M 
0 0 
10 200 100 0 300 500 
30 100 500 0 450 900 
90 1100 2000 1600 1700 1800 
180 1300 llOO 1650 1700 1550 
36, 
3. (ii) DM yield 10/8 - 22/9/81 (kg/ha) unreplicated 
+ Lime (2t/ha) 1980 + Lime 
-·--,-........... 
1980 1981 GRP rates (kg/ha P) 1981 GRP rates (kg/ha P) 
-· 
P Rate 0 10 20 . 40 80 120 180 0 10 20 40 80 120 180 
(kcr/h~) 
0 0 0 190 1310 500 1070 1730 0 1050 1090 1600 1300 1po 950 
10 200 1700 370 0 0 1650 1750 550 1000 1540 1600 1400 1770 1700 
30 100 1490 1750 430 1300 1120 1000 1000 550 900 1800 1700 1750 1800 
90 1100 1980 1700 - 1750 2120 - 1850 1700 1700 2390 1400 1830 -
180 1300 1550 1700 1700 1700 1300 950 1450 1750 1300 1650 1750 1600 1450 
4. (i) DM yield 22/9 - 23/11/81 (kg/ha) means of 3 reps 70% clover 
I -+ Lime (2t/ha) 1980 Nil lime 
Rate . " Super applied LS GRP ' C500 Super applied LS GRP C500 ' 
p 
( kg/ha) 
0 ~ 0 0 0 0 M 0 0 0 00 00 00 00 00 00 00 00 00 00 ......... ......... ........_ ......... ......... ......... ......... ......... ......... ......... !"') !"') !"') !"') !"') !"') !"') !"') !"') !"') ......... ......... ......... ........_ ......... ......... ......... ......... ......... ......... !"') N !"') !"') !"') !"') N !"') !"') !"') M N M M M M N M -
0 0 130 
10 280 300 670 440 730 880 650 1430 1320 1020 
30 1000 0 480 1760 1430 540 420 770 1780 1450 
90 1120 2090 2360 3230 2470 1150 610 2270 1860 2410 
180 2680 2350 4190 I 4050 2950 2420 2130 4560 3670 3420 ---- .. '·- .... __. 
4. (ii) DM 22/9 - 23/11/81 (kg/ha) unreplicated 
+Lime (2t/ha) 1980 + Lime (2t/ha) 1980 
1980 
1981 GRP rates (kg/ha P) 1981 C500 rates (kg/ha P) 
P Rate .. 
(k~r/ha) 0 10 20 40 80 120 180 0 10 20 40 80 120 180 
•· 
0 0 0 610 0 60 1860 3420 0 0 0 3720 3080 1170 580 
10 440 4380 2550 4080 5460 0 560 730 2250 2590 4910 0 3400 3700 
30 1750 1920 1400 2130 4046 4530 2860 1430 2790 440 2210 4000 4400 4340 
90 3230 4720 120 - 4670 4670 - 2470 2190 4160 3990 3990 4330 3470 
180 4050 4200 5250 4790 3230 2830 3760 2950 3660 2820 4650 4020 4820 3666 
·-
SUMMARY: 1. Very variable site, but yield and P uptake data shows 
1980 and 1981 applied super less effective than 1980 and 
1981 LS, GRP and CSOO. 
2. Soil data complex. Relevance of bicarb P levels on this 
soil type? 




















81 AL 5 
1. DM rate 29/7/81 (sum of 2 reps, rated 1-5) 
100% clover 
Phosphorus Source* 
LS ASl AS2 GRP GRP(S) QRP 
5 2 2.5 2 2.5 2 
4 3.5 2.5 2 2.5 3.5 
7 4.5 4 4 3.5 3.5 
8 6.5 4 4 6 5 
8.5 6,5 5.5 5.5 5.5 6 
10 6.5 6,5 6 6 6 
* See introduction for key to abbreviations 
2. DM rate* 15/8/81 (mean 2 reps, kg/ha) 
Phosphorus Source 
LS ASl AS2 GRP GRP (S) QRP 
200 50 100 50 120 100 
150 100 75 100 125 125 
400 150 150 150 125 175 
640 450 150 175 300 150 
925 500 200 200 275 275 









































3. OM to 15/9/81 
100% clover 
(mean of 2 reps kg/ha) 
Phosphorus Source 
Super LS AS1 AS2 
300 
300 300 200 300 
500 600 200 300 
900 1900 500 300 
2300 4600 1900 700 
5800 5200 2600 800 
5700 5200 3800 1500 
4. OM 15/9/81 - 23/10/81 
100% clover 
GRP GRP(S) QRP C-ORE 
300 200 300 300 
300 200 600 0 
700 700 900 0 
900 1300 800 300 
1200 1200 1500 600 
1700 1300 1500 900 
(Mean 2 reps kg/ha) 
Phosphorus Source 
Super LS AS1 AS2 GRP GRP(S) QRP C-ORE 
0 
0 500 I 0 
_0 0 300 0 200 
300 700 400 0 200 500 0 300 
700 1700 1300 300 1200 
1 
900 1100 900 
2300 2800 2900 900 1700 2500 2000 900 
2900 2900 2900 2000 2200 2200 2600 1100 



















Poor establishment and early growth due to: 
(1) Rootrot 
(2) Poor nodulation (poor li~e pelletting) 
(3) Dry start in non-wetting soil.lOO kg/ha Agran was 
topdressed. 
1. P. response sigmoidal on some sources 
2. Mitcherlich analysis gives different 'A' values 
for some sources (data not shown). 
3. Early growth super and lime super better than less 
soluble sources. 
4. Citrate soluble sources (LS, ASl, CSOO) similar to 
super for late growth. 
Trial to be continued. 
40. 
81 AL 6 
RESULTS: Yield to 14/7/81 Approx 2 t/ha (clumpy) 
1. DM yields Means of 2 reps 90% clover 
DM yield 14/7 - 21/9/81 (kg/ha) 
P Rate 
(kg/ha) 
Super Applied LS* ASl* AS2* GRP* *GRP (S QRP_*_ C-ORE* 
16/4 2/6 7/7 16/4 16/4 16/4 16/4 16/4 16/4 16/4 
0 1700 
10 1820 1830 1930 1620 2010 2100 1720 1700 1750 1680 
20 1790 1840 1730 1640 2100 1550 1780 1840 1720 1710 
40 1470 1730 1730 1600 1920 1630 1610 1650 1900 1720 
80 1490 1690 1850 1910 1650 1890 1630 1440 1910 1480 
120 1730 1800 1820 1510 1610 1930 1570 2160 2000 1990 
180 1890 - - 1550 2000 1730 1570 1900 1890 1850 
*See introduction for key to abbreviations 
2. DM Yield means of 2 reps 90% clover 
-----..-------------------------------·-·----------
DM yield 21/9 - 21/10/81 (kg/ha) 
p ----- -----·· ---------···--·····-----·---·--··-----------·-Rate I 




16/2 2/6 7/7 l 
: 
0 ~ 2540 
; 
10 i 2420 1930 2580 I 
20 I 2260 2530 2490 
40 I 2680 23lo I 2750 
80 2920 2680 1 2540 
! 










2480 I 2480 I 









p GRP(S QRP C-ORE 
/4 16/4 16/4 16/4 
340 2220 2180 2030 
320 2630 2200 2430 
310 2490 2280 2500 
350 2610 2470 2370 
670 2430 2230 2180 
180 2630 i 2390 ; 2720 i 2570 i 1700 2430 2010 1970 
-----+----'------'------''-----j _________ j _______ j_ ______ l __ '" ________ --·····----L------


















2. P uptake data for super and lime super similar, higher than 
other sources. 



























81 KE 2 
RESULTS: 1. DM yield mean of 2 reps 80% clover 
DM Yield to 2/9/81 (kg/ha) 
Super applied LS* ASl* AS2* GRP* 
i 
....-! i ....-! ....-! ....-! ....-! ....-! 00 00 ....-! 00 00 00 00 
......... 
I 
......... 00 ......... ......... ......... ......... 
'<:t \{) ......... '<:t '<:t '<:t '<:t 
......... ......... 0'1 ......... ......... ......... ......... 
'<:t 0 ......... '<:t '<:t '<:t '<:t 
N 
' 






1950 1920 I· 1930 1510 1650 1370 2350 ·' :. 
·: 
1770 i 1510 1610 1290 1650 1370 1790 
1840 
! 
1910 1650 1990 1950 1730 1940 
1390 i 2060 1500 1910 2140 1890 1580 i 
1860 1500 1520 1420 1890 2010 1690 
1710 - - 1770 1750 1770 1910 
*See introduction for key to abbreviations. 
2. DM yield mean of 2 reps 80% clover 
DM yield 2/9 - 13/10/81 (kg/ha) 
Super applied LS ASl AS2 GRP 
....-! ....-! ....-! ....-! ....-! ....-! 
00 00 ....-! 00 00 00 00 
......... ......... 00 ......... ......... ......... ......... 
'<:t \{) ......... '<:t '<:t '<:t '<:t 
......... ......... 0'1 ......... ......... ......... ......... 
'<:t 0 ......... '<:t '<:t '<:t '<:t 
N !") N N N N N 
2010 
2110 2260 2110 1970 2160 2480 2600 
1920 2840 1970 1580 2210 1870 2160 
2260 2790 2110 2070 2500 2020 1920 
1770 2450 1820 2160 2210 2450 2500 
2160 2400 2070 1870 2600 2210 2110 



























































2. P uptake data shows super and lime super similar, 
and more effective than other sources. 































80 MA 2 
42. 
RESULTS: 1. DM yield Means of 3 reps ..70 - 80% clover 
l DM rate* 22/6/81 DM yield (kg/ha) 22/6/81 
; 
.p Rate Super applied LS* GRP* C500* Super applied LS GRP C500 
i 
(kg/ha) 
' .--t 0 
.--t .--t .--t .--t 0 .--t .--t .--t 
i 00 00 0 .--t 00 00 00 00 00 0 .--t 00 00 00 - - 00 00 - - - - - 00 00 - - -"<t \0 - - "<t "<t "<t "<t \0 - - "<t "<t "<t - - ['-. "<t - - - - - ['-. "<t - - -0 N - - 0 0 0 0 N - - 0 0 0 .--t .--t I") 00 .--t .--t .--t .--t .--t I") 00 .--t .--t .--t 
0 5.0 620 
10 5.5 4.0 6.5 4.5 3.5 3.0 4.0 560 380 670 550 450 470 570 
30 4.0 7.0 0,5 7.0 7.5 7.0 6.5 460 810 430 520 750 780 670 
90 7.0 6.0 6.0 8.5 12.0 10.0 8.5 880 530 690 890 1450 1260 1070 
180 0.0 - - 5.5 11.5 9.0 11.5 990 - 760 1200 670 1980 
*See introduction for key to abbreviations 
DM Rate* 28/7/81 SM yield 22/6 - 11/8/81 
P. Rate 
Super applied LS GRP C500 Super applied LS GRP C500 
(kg/ha) 
.--t 0 .--t .--t .--t .--t 0 .--t .--t .--t 
00 00 0 .--t 00 00 00 00 00 0 .--t 00 00 00 - - 00 00 - - - - - 00 00 - - -"<t \0 - - "<t "<t "<t "<t \0 - - "<t "<t "<t - - ['-. "<t - - - - - ['-. "<t - - -0 N - - 0 0 0 0 N - - 0 0 0 .--t .--t I") 00 .--t .--t .--t .--t .--t I") 00 .--t .--t .--t 
0 5.0 480 
10 5.5 5.0 8.5 7.0 3.5 5.5 5.0 300 340 830 950 270 430 480 
30 4.5 8.0 1.0 9.5 10.0 112.0 7.5 130 110 850 520 980 1050 260 
90 ~1.5 9.5 9.0 1.5 14.5 113.0 13.0 930 980 610 810 1070 1160 950 
180 ~3.0 - - 8.5 15.0 13.~ 14.5 1100 - - 11090 980 1440 1330 
*DM rate, sums of 3 reps each rated 1-5 
SUMMARY: Unacceptably large variation, significance of results? 
1982: Trial to be terminated. 
--81 MA 4 
RESULTS: 1. DM rate 28/7/81 sum of 2 reps 1-5 70-80% clover 
J 
. 
P Rate Super applied LS* ASl* AS2* GRP* GRP(S)* QRP* C-ORE* C-500* 
(kg/ha) 9/4/81 15/5/81 22/6/81 l 9/4/81 9/4/81 9/4/81 9/4/81 9/4/81 9/4/81 9/4/81 9/4/81 
i 
0 2 .0 ! ~ 
10 5.5 7.0 3.5 6.0 5.5 5.5 3.0 2.0 3.5 3.0 3.0 
20 7.0 5.5 3.0 7.0 5.5 2.5 2.0 2.5 4.0 5.0 3.5 
40 8.5 4.0 2.5 I 7.0 6.0 4.5 3.0 4.5 3.5 2.0 4.0 
80 5.0 3.0 2.0 I 5.0 6.5 7.0 2.0 3.0 3.5 5.5 4.0 
120 9.0 4.0 3.0 6.0 8.0 7.5 2.5 3.5 3.5 4.0 5.5 
180 9.0 - - 7.5 5.0 6.5 4.0 4.0 4.0 4.0 5.5 
*See introduction for key to abbreviations. 
2. DM rate 11/8/81 sum of 2 reps 1 - 5 70-80% clover 
r 
P Rate Super applied LS AS! AS2 GRP GRP(S) QRP C-ORE C-500 
(kg/ha) 9/4/81 15/5/81 22/6/81 9/4/81 9/4/81 9/4/81 9/4/81 9/4/81 9/4/81 9/4/81 9/4/81 
0 3.0 
10 5.5 6.0 4.0 4.5 5.5 5.5 2.5 2.5 3.0 3.0 2.0 
20 6.5 5.0 3.5 7.0 2.5 2.0 3.0 3.5 4.5 2.5 
40 8.0 5.0 3.5 7.5 6.5 5.5 3.0 4.0 4.0 2.0 4.0 
80 7.5 4.0 3.0 6.5 6.0 7.5 2.0 3.5 3.0 3.0 3.0 
120 9.0 4.5 3.0 6.0 8.5 9.0 2.5 4.5 2.5 3.0 6.5 
180 9.0 - - 8.0 8.5 8.0 3.5 4.0 5.0 4.0 5.5 
I - ---
3. DM to 30/9/81 Mean of 2 reps (kg/ha) 80% clover 
- .... ·-! 
P Rate 




15/5/81 22/6/81 9/4/81 9/4/81 9/4/81 9/4/81 9/4/81 9/4/81 9/4/81 9/4/81 i 
I 
0 1900 
10 3400 3500 3000 2500 2900 2400 1800 1800 1900 1700 2300 
20 3500 3100 2900 3900 2800 1800 1900 2100 2300 2700 2800 
40 4900 3000 3100 4500 3500 3300 1800 2900 2200 2000 3300 
80 3900 3200 2600 3300 3600 3500 3100 2400 2100 2100 2700 
1200 3800 3600 2300 3800 4100 3700 2100 3400 2300 2300 3600 
180 5100 - - 4000 4001) 3700 2500 3000 3100 2500 3900 
4. DM 30/9/81 - 27/10/81 Mean of 2 reps (kg/ha) 70% clover 
-
I R Rate Super applied LS ASl AS2 GRP GRP (S) QRP C-ORE C-500 
(kg/ha 9/4/81 I 15/5/81 22/6/81 9/4/81 9/4/81 9/4/81 9/4/81 9/4/81 9/4/81 9/4/81 9/4/81 
0 100 
10 700 600 800 400 400 600 100 200 200 0 300 
20 700 600 600 600 400 200 0 600 300 500 600 
40 700 600 700 800 1000 500 500 600 600 500 900 
80 900 1000 1200 700 900 600 900 600 600 400 700 
120 1200 1100 800 1100 900 900 400 1000 600 400 700 






1. P responsive, variable 
2. Superphosphate was more effective than other sources for 
early growth. Other sources relatively more effective 
for late growth (LS, ASl, AS2, CSOO). 
3. Late applied super much less effective than early 
super at assessments up to 30/9/81. 


















Sources, rates, time of application of potassium fertilizers 
to legume pastures on sandy soils of the high rainfall areas. 
To generate response curves for two potassium sources on 
pasture. 
To assess the effect of time of application (within one season) 
on the response curve for KCL. 
To assess the residual value of the K sources in the second 
and third year after application, relative to currently 
applied KCL. 
...... _ .. _, 
Location Soil 1981 nil 
K (ppm) 
Turner, Narrikup 0-10 cm grey sand 0-10 cm: 48 
10-90 cm white sand 
90 cm coffee rock 
Anderson, Cuthbert 0-10 cm grey sand 0-10 cm: 53 
10 >80 cm white sand 
Stephens, Redmond 0 >80 cm grey/white sand 0-lO:cm: 
(Will bay sand) 
Hedderwick, Elleker 0-10 cm organic mat 0-10 cm: 
10 >80 cm grey sand(waterwet) 
Fouracres, Lake Jasper 0-20 cm peaty sand 0-10 cm: 
>20 cm white sand winter wet 
-superphosphate (400 kg/ha) (split application) 











80 AL 3 
RESULTS: 1. DM yield Mean of 3 reps 60- 80% clover 
--
DM to 13/7/81 (kg/ha) DM 13/7-7/9/81 (kg/ha) DM rate* 7/9-16/10/81 













0 0 M 0 0 0 0 M 0 0 0 
00 00 00 00 ,00 00 00 00 00 00 00 
.......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... r-- 0\ 1;1') Lf) Lf) r-- 0\ 1;1') Lf) Lf) r--
.......... .......... .......... .......... .......... .......... .......... .......... .......... .......... .......... r-- 0 1;1') \C) \C) r-- 0 1;1') \C) \C) r--
M M N N N M M N N N M 
1390 1330 1220 1340 2280 2240 2160 21SO 2200 11 11 
1320 1S40 1060 1490 2320 2070 2030 1810 2130 10 10 
1S70 1360 1220 1390 2090 2470 21SO 2220 20SO 11 10 
1230 - 1410 1100 1900 1990 - 2330 2420 11 11 




1. No yield response to K 
2. Soil and plant uptake data show similar and 
significant residual value of 1980 applied K as 
KCL or SCK. 
Trial to be continued. 
80 AL 6 












! OM yield (kg/ha) to 4/6/81 DM yield (kg/ha) 4/6 9/9/81 I -
K Rate KCL applied SCK KCL applied 
(kg/ha) I I 
0 0 M 0 0 0 M 
00 0 00 00 00 00 0 00 00 .......... 00 .......... .......... .......... .......... 00 .......... .......... 
Lf) .......... 00 1;1') 00 00 .......... 00 1;1') 
.......... r-- .......... .......... .......... .......... r-- .......... .......... 
Lf) .......... M M Lf) Lf) .......... M M 
M N M N M M N M N 
-·--~·-
0 2300 2180 
2S 2300 2400 22SO 23SO 21SO 1920 2S40 2010 2300 
so 2200 2300 2400 2300 2400 2220 2090 2310 2380 















































Total DM (kg/ha) 
I Legume og (kg/ha) 
KCL applied SCK KCL applied SCK 
0 M 0 0 0 M 0 0 00 00 00 00 0 00 00 00 00 ......... ......... ......... ......... 00 ......... ......... ......... ......... 00 I"") Lf) Lf) ......... 00 I"") Lf) 
["-.. ......... ......... ......... ......... ["-.. ......... ......... ......... ......... M M Lf) Lf) ......... M rl Lf) 
N M N M M N M N M 
1230 
2920 2620 2870 2740 1880 - - 1840 1190 
2830 2960 2740 2320 - - 1780 2020 
2860 2670 3080 2980 1460 - - 1S90 1730 
31SO - 2870 3240 2020 - - 1440 23SO 
1. Variable response to Kin 1981 (legume fraction). 
2. K uptake data shows only small differences on 
sources and times of application of K. 
Trial to be continued. 
81 AL 7 
DM yield to 14/9/81 (kg/ha) 80% clover 
K Rate KCL applied SCK 
(kg/ha) 14/3 19/S 24/6 14/3 
0 1130 
2S 1330 1420 1220 1210 
so 1180 lOSO 1320 1130 
7S 1340 1270 1390 1200 
100 1160 1200 1070 1490 
lSO 1290 1180 1240 1130 
200 1220 - - 1140 
1. No yield response to K 
2. K. uptake data variable but 24/6 application more 
effective than other times of KCL application 
or SCK at' 14/3. 
Trial to be continued. 
·•4 
. , • 
RESULTS: 
81 AL 8 
Yield to 14/7/81 : approx 2 t/ha (clumpy) 
1. DM yields Means of 2 reps 90% clover 
DM yield 14/7-21/9/81 (kg/ha) Df\-1 yield 21/9-21/10/81 
K Rate 




















19/S 7/7 16/4 16/4 19/S 7/7 
I! 2700 
2190 2390 2Sl0 3030 2770 2860 
2860 2110 2190 2820 2870 2690 
1870 1760 2340 2820 2640 2910 
1930 2610 2290 2960 3190 2800 
2100 2220 22SO 3090 2670 3470 
- - 2SSO 2690 - -
1. No yield response to K 
2. K uptake data indicates little difference between 
sources and times of application of KCL 
Trial to be continued 
80 .MA 3 
1. DM yield (kg/ha) Means of 3 reps 90% clover 


















KCL applied SCK 
0 0 0 
00 0 M 00 00 - 00 00 - -\D - - """ """ - r--- """ - -N - - 0 0 M 1'1') 00 M M 
1360 1670 1S20 1S80 1700 
1390 1830 1330 13SO 1470 
1920 1670 1670 1610 1730 
i720 1440 1S20 1S40 1370 
No K response 
Trial to be terminated. 
KCL applied 
0 
00 0 M - 00 00 \D - -- r--- """ N - -M 1'1') 00 
16SO 1S80 1940 
1940 lSlO 1620 
1430 1830 1S80 





















SOIL pH SURVEY FEBRUARY-APRIL 1981 
(i) Survey results 
A survey of soil pH was carried out in an area bounded by Albany, East Narrikup, 
Rocky Gully and Walpole in the high rainfall area (>700mm pa) of the south 
coast of Western Australia. Surface soils (0-lOcm) only were sampled. 
76% of the 197 samples on developed land had pH (1+5 water)<S.S, and 27% had 
pH <5.0. As a group the deep sandy and peaty soils had the lowest pH (mean 
5. 06 but samples pH <5.0 were found on all soil types. 
Paired comparisons of 22 virgin and developed sites showed a mean pH drop of 
0.24 units with agricultural development, with a large range of pH changes 
for individual sites. 
(ii) Soil pH measurement 
Two hundred and thirteen 0-10 cm soil samples collected,:during the survey were • 
measured for pH in both a 1:5 soi 1: water and a 1:5 soil: 0. OlM CaC1 2 suspension. W' 
A poor correlation was found for the two determinations (r2 = 0.69) 
pH CaCb = 
One hundred and twenty six samples (59%) had pH CaC12<4.5. According to 
Vimpany (pers. cornrn.) aluminium toxicity may be expected to occur in sub 
clover on N.S.W. soils below pH CaC12<4.5, where sufficient aluminium is 








Topdressed vs incorporated lime on new land wet 
acid peat pasture. 
To compare topdressed vs incorporated lime on new land 
51. 
wet acid peat, on a known lime responsive site in thefirst & second 
year after application. 
81 AL 9: Brenton, Parryvi11e 
pHH
2
0 0- 10 cm 4.4 : 10- 25 cm 4.6 : 25- 50 cm 4.7 
Superphosphate mix A (600 kg/ha, split application) 
Mowing and removal 
Divl rate* 10/8/81 DM yield @ 4/9/81 DM Yield @ 22/9/81 DM yield @ 23/10/81 
(kg/ha) (kg/ha) (kl /ha) 
(kg/ha) TD** INC** TD INC TD INC TD INC 
0 4.0 4.0 400 400 400 400 1180 1180 
500 7.0 4.0 1000 600 1000 400 2480 1150 
1000 13.5 7.0 3200 700 1800 400 3260 1760 
2000 12.0 7.5 2800 1100 2000 1100 3750 2780 
4000 13.0 14.0 5200 2600 2000 1400 4070 3440 
8000 15.0 14.5 4000 4000 2300 1800 4140 4160 
1-· 















4445 4836 2200 2038 4129 
0.98 0.96 0.83 0.88 0.70 
0.81 0.20 1.01 0.25 1.11 
I 
0.86 0.99 0.96 0.94 1.0 
*Sum of 3 reps each rated 1-5. 
**TD = topdressed 
I 
INC incorporated (topdressed & rotary hoed 





0-2cm 2-4cm 4-6cm 6-8cm 8-lOcm 10-25cm 
0-10 cm 7/10 8/1/82 8/1/82 8/1/82 8/1/82 8/1/82 8/1/82 
TD INC. TD INC TD INC TD INC TD INC TD INC TD INC TD 






3.47 3.43 3.41 3.38 3.25 
4.41 3.85 4.41 3.59 3.79 3.53 3.52 3.45 3.45 3.41 3.41 3.39 3.38 3.35 3.23 
4.56 3.82 4.63 3.75 3.77 3.69 3.52 3.58 3.50 3.57 3.43 3.58 3.40 3.49 3.24 
4.35 3.85 4.62 3. 77 4.08 3.80 3.58 3. 72 3.49 3. 71 3.46 3.65 3.41 3.50 3.29 
4.75 4.18 4.84 4.06 4.38 3.99 3.61 3.94 3.43 3.92 3.34 3.75 3.24 3.62 3.17 
5.23 4.78 5.14 4.60 5.46 4.60 4.19 4.64 3.83 4.58 3.56 4.03 3.47 3.69 3.32 
--~ 













1. On this soil, TD lime 4 times as effective as lime incorporated 
into the top 10-15 cm. 
Annual species root growth is restricted to 0-5 cm for much of 
the growing season on these very wet soils. 
2. 90% max production at 2000 kg/ha TD, 12000 kg/ha INC lime 
from fitted curve 

















Lime on old land pasture 
To examine the responsiveness of old pastures with low current 
pH (<5,5H
20
) to topdressed lime. 
To generate response curves for topdressed lime on responsive 
sites. 
To check a possible lime x molybdenum interaction on old 
land pastures. 
To relate responsiveness to lime to pH or other soil parameters. 
Location Soil pH (l+S)HzO 
Anderson, Cuthbert 0-10 cm grey sand 5.2:... 
>10 cm white sand 
Turner, Narrikup 0-10 cm grey sand 4.6 
>10 cm white sand 
90 cm coffee rock 
Phair, Peaceful Bay 0-10 cm grey organic sand 5.1 
10-25 cm gritty sand 
25-50 gravel and clay 
(mottled orange) 
Blythe, Narrikup 0-10 cm grey sand 5.0 
10-25 cm white sand 
>25 cm gravelly clay 
Phair, Peaceful Bay 0-10 cm peat 4.7 
10 >80 cm peaty sand 
Pugh, Narrikup 0-20 cm grey sand 5.0 
>20 cm gravel and clay 
Gardner, Parryville 0-20 cm peaty sand 4.7 
>20 cm grey/white sand 
Superphosphate (200 kg/ha) KCL (200 kg/ha) (split application) 
Mowing and removal 
Lime - see over 
Mo 150 g/ha 














Lime 0-10 cm 
Rate 3/7 
(kg/ha) A c 
r-
0 5.2 4.0 
250 5.0 4.0 
500 5.3 4.1 
1000 5.2 4.2 
2000 5.2 4.2 
4000 5.3 4.4 





81 AL 10 
1. DM yield Means of 3 reps lOO% clover 
DM yield to 10/9/81 DM Yield to 24/9/81 DM 1Yield 
24/9/-10/10/81 
(kg/ha) (kg/ha) (k!!/ha} 
+Mo Nil +Mo Nil +Mo 
2040 1310 2160 2120 2280 
1480 1960 2220 2480 2340 
2190 1830 2700 2360 2400 
1910 1600 2300 2040 2300 
1800 1610 3910 3110 2190 
2120 1680 2580 2390 2390 
1720 1770 3600 1520 2630 
1890 1680 2790 2290 2360 
2 pH measurements (1:5) 3 reps combined 
0-10 cm 0-2cm 2-4cm 4-6cm 6-8cm 8-lOcm 
7/10 11/12 11/12 11/12 11/12 11/12 
A B B B B B B 
4.92 3.87 4.24 3.76 3.59 3.58 3.50 
5.10 3.94 4.22 3.80 3.69 3.47 3.55 
4.97 4.02 4.47 3.83 3. 73 3.65 3.58 
5.05 4.17 4.33 3.85 3.65 3.63 3.48 
5.11 4.24 5.00 3.93 3.75 3.63 3.58 
5.14 4.34 5.52 3,90 3. 77 3.68 3.61 
5.38 4.70 5.48 3.93 3. 77 3.66 3.60 
B = pH O.OlM CaC1 2 C = pH 1. OM KCL 
1. No response to lime, Mg strip or Mo 
2. Variation at early assessment: clumpy growth and 
guildford grass problems. 
3. Fe deficiency at 4 and 8 t/ha lime (colour symptoms) 



































(kg/ha) A c 
() 5.30 4.40 
250 5.38 4.33 
-500 5.25 4.23 
000 5.21 4.23 
2000 5.35 4.42 
4000 5.40 4.55 




81 AL 11 
ss. 
1. DM yield- Means of 3 reps 90% clover 
.. 
OM yield to 15/4/81 DM yield 14/7-7/9/81 PM Yield 7/9-16/ 1( 
1981 
kg/ha kg/ha kg/ha 
+Mo Nil +Mo Nil +Mo 
1240 1570 1480 1750 1730 
1360 1500 1640 1460 1450 
1290 1460 1380 1340 1120 
1010 1210 1460 1480 1160 
1390 1520 1350 1600 1070 
1230 1300 1370 1440 1120 
990 1430 1480 1530 1240 
1220 1430 1450 1510 1270 
2. pH measurements (1:5) 3 reps combined. 
0-10 cm 0-2 cm 2-4 cm 4-6 cm 6-8 cm 8-10 cm 
7/10/81 11/1/82 11/1/82 11/1/82 11/1/82 11/1/82 
A B B B B B B 
5.23 4.37 4.80 4.03 4.00 3.97 3.99 
5.32 4.24 4.82 3.96 3.95 3.97 4.02 
5.00 4.26 4.92 3.94 3.94 3.99 4.09 
5.11 4.31 3.96 3,89 3.95 4.02 
5.20 4.42 5.32 4.13 4.03 3.96 4.30 
5.29 4.43 5.75 3.96 3.90 4.05 4.21 
5.44 4.73 6,18 4.06 4.02 4.10 4.17 
1. No response to lime, Mg strip or Mo. 
2. Fe deficiency was induced at 4 and 8 t/ha lime 
(colour symptoms). 





















81 AL 12 56. 
























DM Yield to DM Yield DM Yield DM Yield 





















A = pH n20 
SUMMARY: 
1982: 
kg/ha kg/ha Kg/ha 
Nil +Mo Nil +Mo Nil +Mo Nil 
2700 900 1020 1690 1770 2540 2840 
2770 880 1000 1900 1800 2800 2750 
2850 1170 1240 2030 2370 3180 3070 
2770 1070 1190 1930 2190 2860 3080 
2850 1240 1180 2070 2170 2720 2860 
3060 1160 1360 2310 2210 2820 3100 
2850 1150 1260 2080 2280 2760 2980 
2840 1080 1180 2000 2110 2810 2950 
2. pH Measurement (1:5) 3 reps combined 
·-
0 - 10 cm 0 - 2cm 2 - 4cm 4 - 6cm 6 - 8cm 8 - lOcm 10-25 en 
7/10 11/12/81 11/12/81 11/12/81 11/12/81 11/12/81 11/12/81 
A :a B B B B B 
5.03 4.33 4.60 4,14 4.24 4.19 4.24 
4.92 4.26 4.53 4.06 4.14 4.32 4.85 
4.98 4.26 4.59 4.91 4.08 4.10 4.12 
5.02 4.34 4.62 4.21 4.12 4.18 4.16 
5.10 4.41 4.83 4.35 4.17 4.12 4.16 
5.23 4.50 5.64 4.42 4.35 4.23 4.13 . 
5.26 4.69 5.97 4.44 4.24 4.35 4.25 
B = pH O.OlM CaC1 2 C = pH lM KCL 
1. Mean results (4/9, 23/9) show lime response. However 
trial inspection showed 0 and 250 kg/ha reps to be on 
trial edges and in wet patches. The site is considered 
to be unresponsive. 
2. No response to Mg strip or Mo. 









81 AL 13 
57. 
RESULTS: 1. DM yield means of 3 reps 
Yield to 16/7/81 very patchy and uneven 
(~750 kg/ha) 40 - 60% clover 
·-
Lime DM Yield DM Yield 
16/7 - 8/9/81 8/9/ - 19/10/81 
Rate kg/ha kg/ha 
(kg/ha) +Mo Nil +Mo Nil 
0 780 570 2720 2740 
250 710 640 2720 2790 
500 670 670 2860 2980 
1000 660 590 2840 2870 
2000 600 920 2970 2900 
4000 660 490 2080 2880 
8000 700 630 2750 2550 
MEAN 6~0 640 2830 2820 
2. pH measurements (1:5) 3 reps combined 
Lime 0 - 10 cm 0 - 10 cm 0 - 2 cm 2-4 Cl:'! 4-6cm 6-8 cr.: 8-lOcm 10-25 cm 
Rate 16/7/81 7 I 10/81 11/1/82 11/1/82 11/1/82 11/1/82 11/1/82 11/1/82 
(kg/ha) A B A B B B B B B B 
0 5.25 4.20 4.96 4.12 4.34 3.88 3.91 4.01 4.19 4.36 
1250 5.35 4.36 5.10 4.18 4.55 3.91 3.91 4.00 4.26 4.34 
500 5.35 4.31 5.06 4.20 4,59 3.89 3.93 4.66 4.22 4.48 
1000 5.40 4.44 5.24 4.31 4.85 3.83 3.84 4.03 4.08 4.38 
2000 5.34 4.34 5.23 4. 51 . 5.35 4.03 4.02 4.00 4.13 4.50 
4000 5.55 4.62 5.38 4.61 5.36 3.96 3.91 3.97 4.33 4.35 
8000 5.73 4.82 5.48 5.00 5.79 4.17 4.01 4.23 4.61 4.97 
B pH 0.01 CaC1 2 
SUMMARY: 1. No response to lime, Mg strip or Mo 
1982: Trial to be continued. 
58. 
81 AL 14 
RESULTS: 1. No DM yield results 
2. pH measurements (1:5) 3 reps combined 
Lime 11/1/81 
Rate 0 - 2 cm 2 - 4cm 4 - 6cre 6 - 8cm 8 - lOcm 10 - 2Scm 
(kg/ha) B B B B B B 
0 3.85 3.80 3.73 3.70 3. 72 3.49 
250 3.84 3.69 3.59 3.49 3.35 
500 3.98 3.84 3.75 4.64 3.64 3.52 
1000 3.94 3.89 3.74 3.60 3.58 3.40 
2000 3.82 3.82 3.74 3.69 3.59 3.52 
4000 4.07 3.96 3.94 3.86 3.75 3.50 
8000 4.37 4.18 3.96 3.76 3.44 
B = pHO.OlM CaCl2 
SUMMARY: No yield results 1981 
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1. DM yield Means of 3 reps 90% clover 
Lime DM yield to 19/10/81 
Rate (kg/ha) 
(kg/ha) +Mo Nil 
0 2710 2610 
250 2650 3330 
500 3310 3200 
1000 3280 3400 
2000 3800 3320 
4000 3660 3270 
8000 3450 3490 
MEAN 3270 3230 
2. pH measurement (1:5) 3 reps combined 0-lOcrn 
. --
0 - 10 ern 0-2 ern 2-4 ern 4-6 cm 6-8 ern 8-10 ern 10-25crn 
7/10 6/1/82 6/1/82 6/1/82 6/1/82 6/1/82 
A B B B B B B 
4.95 4.19 4.39 4.05 4.06 3.97 4.03 
4.97 4.26 4.48 3.98 3.95 4.01 4.00 
4.90 4.27 4.63 4.05 3.94 3.92 4.01 
5.02 4.37 4. 77 4.04 4.03 4.02 4.03 
5.18 4.57 5.14 4.08 4.0 3.96 3.96 
5.24 4.74 5.51 4.18 4.05 4.02 4.05 
5.33 4. 72 5.94 4.18 4.03 3.95 4.05 
B = pH O.OlM CaClz 
1. Response to lime up to 0.25 t/ha (-Mo) and 0.5 t/ha(+Mo) 
but variable eetween reps. 
One side of the trial was responsive only (?) 
2. No response to Mg strip 
3. No response to Mo 



































81 AL 16 
1. DM yield. Means of 3 reps 40- 60% clover 
DM yield to 14/7/81 DM Yield 14/7/-22/9/81 DM Yield 22/9-23/10/81 
(kg/ha) (kg/ha) (kg/ha) 
+Mo Nil +1\-io Nil +Mo 
1840 1800 1150 1250 2910 
1800 2100 1330 1010 3150 
1750 1830 1040 1270 2920 
1800 1840 1150 1090 3060 
1840 1800 1040 1110 2780 
1730 1690 1140 970 3020 
2010 1700 1020 1200 3150 
1820 1820 1120 1130 3000 
2. pH measurements (1:5) 3 reps combined 










0-2 cm 2-4 cm 4-6 cm 6-8cm 8-lOcm 
7 I l/ 82 7/1/82 7/1/82 7/1/82 7/1/82 
B B B B B B 
3.54 4.15 3.62 3.44 3.34 4.21 
3.63 4.16 3.62 3.46 3.37 3.34 
3.72 4.36 3.74 3.50 3.43 3.39 
3.62 4.35 3.65 3,46 3.37 4.19 
3.68 4.89 3.76 3.47 3.35 3 34 
3.74 5.22 3.76 3.46 3.37 3.33 
3.94 5.58 3.80 3.47 3.40 3.34 
1. No response to Lime, Mg strip, or Mo. 
2. Fe deficiency was induced at 4 and 8 t/ha Lime 
(colour symptyoms) 
































Lime on new land pastures (1979-80 trials commenced by 
ARO staff). 1981 results 
To investigate the possibility of a precise soil test for 
the prediction of lime responses on new land in the high 
rainfall areas. 
Location Soil pH (1+5) water 
0 - 10 cm 
Dowdell, Parryville 0-60cm grey sand 4.6 
>60 cm clay 
Oxbrow, Kent dale 0-60 cm peaty sand 4.3 
Paget, Kent dale 0-60 cm peaty sand 4.7 
60-100 cm white sand 
Pinniger, Kentdale 0-80 cm grey/white sane 5.2 
>80 cm coffee rock 
Pinniger, Kentdale 0-60 cm peaty sand 4.6 
60-100 cm white sand 
Brenton, Parryville - 0-60 cm peaty sand 4.3 
Fagan, Kent dale 0-45 cm peaty sand 4.7 
45-55 cm coffee rock 
>55 cm sandy clay 
BASALS & MANAGEMENT: (1981) Variable 
RESULTS: 79AL14 No yield data. Trial terminated 
79AL16 11 11 
80AL50 11 11 
80AL52 11 11 
80AL54 11 11 
TABLE 1: Seed yield data February 1981 
Lime Seed Yield (kg/ha) 
Rate 
(kg/ha) 80AL50 80AL51 80AL53 
0 5 98 59 
1000 39 59 189 
2000 25 338 319 
4000 157 435 430 
8000 340 323 446 





TABLE 2: DM yield (kg/ha) Means of 3 reps 
Lime 80 AL 51 80 AL 53 
Rate Yield to 8/10/81. Y1e1u~to Yield 14/7 - 8/10/81 
(kg/ha) 14/7/81 
Total Clover Total Total Clover 
0 1910 860 250 1720 1070 
1000 2480 2090 300 1810 580 
2000 2650 2430 470 2090 730 
4000 2390 2270 460 2210 1300 
8000 2630 2550 610 2110 1590 • 
16000 2360 2140 550 2180 1670 
TABLE 3: Soil pH (1+5) water 0 - 10 cm* 3 reps bulked. 
Lir:J.e 79AL14 79AL16 80AL51 80AL53 
Rate 25/5/80 25/5/80 9/4/81 9/4/81 
(kg/ha) 
0 4.34 4.20 4.76 4.63 
1000 4.53 4.31 5.35 4. 72 
2000 4.48 4.42 5.49 5.03 
4000 4. 72 4.59 6.01 5.22 
8000 5.07 4.81 6.09 5.36 
16000 5.52 5.31 7.18 5.96 
*Lime incorporated 0-10 cm at trial establislment. 
1982: All trials terminated, 
